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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a control system 
using a working robot capable of excellently machining by 
considering a shape change of a work during working such 
as welding. 

SOLUTION: This control system is provided with a welding 
robot 10 for moving a welding torch 16 for welding a work 
W along the work W, and a robot control device 40 for 
controlling drive of the welding robot 10. This control 
system is also provided with a laser sensor head 17 for 
detecting a shape change of the work W to be generated 
during the welding by the welding torch 16, and a personal 
computer 30 for obtaining the instruction information to 
the welding robot 10 corresponding to the shape change of 
the work W on the basis of a result of the detection by the 
laser sensor head 1 7. The robot control device 40 moves 
the welding torch 16 by controlling drive of the welding 
robot 10 on the basis of the instruction information 
obtained by the personal computer 30. 
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T ^ s Sb ft -f n ^ 9 a ^ f£ * * ft if © ft ^ «t 5 » * » f£ $P 4 6 a» b © ft it *k ft if id £ 
<5 v\ T # © ft| #P £ tT 5 . R O M 4 2 (4 , Sb # 7° a ^ 7 A ^ =& ft © r - 9 £ 1 5 tit ~t 5 t 
© -C fo 5 . EEPROM4 3t4, /< - y t ;V ^ y f a - ? 3 0 b ^ X bft 5 t^.Sr - 
^^^-aroiSlSitSrlEte-rS'bwefeS. R A M 4 4 S4 , CPU41t#LT^II«t 

[ 0 0 4 4 ] 

m. * » f£ U 4 6 {4 , fftP^y h l oroft^^f-^oA^^ g » 31 » fit , » » h - 
f 1 6«^gtt ( Jfi m tit # ) ©RfeftifSrfTifc*©^©"^**. ■=& - * #J SB 4 7 (4 
fci:^fiit^^7 r -^«-S^v>-C^mn7Ks/ b 1 0 © * - * l 4ft^©EHjg«c^[iI<Bft 
*ftifSr«««-*-5fe»<Z)t©tf*>5. ills * 4 8 (4 , ± >> VfflW mm 2 0 & £ Xf '< - y -f 
/^ytfa-^30i«Ht*^H»t'fc5. S fd , ilfe §G 4 8 td (4 , !7 -fr SI *& It 
1 5 # « HE 3 *b , ^til&iSl 5li, CPU4 10»*CS'3^Tl7'ftl 8**8 

h — ^ i 6 «c 3& -r s „ 

[ 0 0 4 5 ] 
[ 0 0 4 6 ] 

it^KttLT^ttWfttt^iSSSSIife&iTSIBiiSi:* ^»ft^*il#i^oTi^t 

[ 0 0 4 7 ] 

**^«B4 6 Srft^LT, #}»t£/£x-*i: Ltr»*fflo#y b 1 OlciS^SIfTfflf 
jsiWu-f t^f ^7 Kl 7CJ:5ty*«ffl«f-^4:SSt5 (SI, S2 
) . ~dT-, ^g^trfflf - * t (4, v - 9 w co&mmte&W ( 1t t tl (4 m 2 © e ^ p ) 

y _ 9 w<Dmmm<^r- 9 , ^s^^T^e (tz t ttfa 2 e ) ©x-^ 
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\zi$rt z>m & v - i 6 v>m$} { v - w -r z> & & ¥ ) taw? — 9*^0 

o 

[ 0 0 4 8] 

MSSt-^AA^TI, B#y h«|pjSl4 0li, f*ifcffl!7- ; 5'W{C*6tt5ig&£ 
ft *> , ti#y hfl»i6l4 0 14, *-*fH»«|S4 7*i|iy0PU-C*aeJBn# 
y h 1 0 <D*-f> 1 4 t£ i? &m®£ it . & h - ^ 1 6©ftSB«rie^P©ffi«JC»tt*-a: 
5 (S3) . ft "C , n # h ffjfj }® B 4 0 f4 , P'f til^gll 5(^LTj|^^S») 
, r *i 4 <9 , »»*sBB*&*ixS ( s 4 ) . ft to *> , ^8 h-f l 6 14, t> t>> C ao f§: 10 
J& is tl ft X 17 ft ( HI 2 # JH ) it m u* f- , !7 - * W co fS g a !- i v 0 o T ft- SJl5„ C <o b $ 

, *g fig h - =/• i 6 n&WiJj i") on 35 t, si i '/ -ir v u- -- i- i 7 :z x o r . ■£ # ;•; 

cp k *s «■ o 7 - v w <d m ffi & itjv at & tu $ n -5 ( S 5 ) o 

[0 0 4 9] 

flr fl-l Id (4 , u- - •>/ -fe >- f- ^ ^ K 1 7 [4 . j& |> — f- i 6 co X -J-7 ft !C 46 it 6 # 1CH ft 

0 T , fcix.tf 2 0|H/#SS©f J/f 0 2 l: *3 Ij 5 Y IS] (^ih-f 1 6®#1 

jjfobl&W.&jjfa) ic^^tvtS J; ? tc7-^wi;u-f *S:.f.ML, co ^ tt ft £ §: 
^tSIiCi'J, & * v tfc fa co Y # [6] [d 46 14 5 17 - i> w © §2 it M Vi & «! ffi L . * co 

m m it % (0 2 ««^ffi(tt# is ) & * v -y- &<j 1S2 o rs s$A^ts, 

[ 0 0 5 0] 20 

ir v f- fl§<J i8I2 0 t(4, 1/ - f-* -fe >• -»/ ~ «/ K 1 7 frh m h ti tc M Vi ffi n ( Hi ttt f - 9 ) 
£• 7 u - A ^ * y 2 5 it W ffi L o o , Bfflfe«lffl<B2 7fc*sv^TliHifeft!!aS:tf5. ^ It, 

-k >- f - ay w m w. 2 o co c p u 2 i (4 . m m m m $ *v m & 7* - ^ & ^ v ^ x . m m h - 

1 6 <D m m ^ © X . Y , Z * (C 46 14 5 ffi fl fflf $R 4" 3S ffi L ( S 6 ) . * CO ffi tl W $R & M is 
S52 9^^utd^'s/ b WM'^W: 4 ofciif^-yt/^yf a-^ 3 0{C-!?-^5 (S 7 

) . r. co 4 o i,t l r, mm b - if- 1 6 frmm&T tiLWitmm-t z t . vt m v - 1 w \t n 

[ 0 0 5 1 ] 

S^5< »*Af f -i'S:61lt5«2lSlC»5. /<- y + A^a y 3 0 tt, ^Sffl 30 

0 y h 1 0cOffi^1f$g^-fe^1hffiiJ^)^®2 0 6> a ft SP 3 9*^LT*#t5i, tl 
ffl©!7-^WK*rL.T«ES5i-5BRf=fflV , >6>*tS«^^7*-^Sr^fife-r5 (S8) c Cico^ 
fii*ftl:o^tH:, ftv>-C, ^ — yt^avf 3 014, MMMS 

1 4 0t;tLtI(l9i3 9*^Lt, ^^L^ci!c^^x-^^^-X.S (S9) „ ft *S % r 
©ftV^ilf lc,tott^^f- : S'^lRllt5^2Xgl4 > «^*S5ttffS:fT5*l X 

[ 0 0 5 2 ] 

ftic, »^*»tf^i:S^<***7 f -^tll![#t5JB2IS««*7tii«, 4^fflcO!7 

5 ( S 1 0 ) „ 
[ 0 0 5 3 ] 

■Tft^*>, ntfy H*ijffll^a4 0 14, A'-yt^n^t^-^ 3 0*^iim^4 8Sr^L 
•C4-xF>ttfciS:^^f :r -iS'^ffl^T, ^ — $lj ffll g|5 4 7tBJPL-C*8fflnjKj> h 1 0CO 
* - ^ 1 4ftt*^|g8!i^-e:-C^^h-^l 6Sr^»$i±-^tifcic, !7^-¥Sli^^Bl 5 
itM Lxm&zmz z t \c £ <o m&Zffite Zit 5>o :©itoSgh-f i 6<o3fe*Sf4, 
iSc*^.7 :r -^coz*-(6j|c*5f4S^^^tc?SoT^i(i^4L5. o^tj, I l 7l:*LfcJ; 5 
J&&h-^l6<o&asW4, ^S4'f;fcf4 5!7-^wco^^^'fkSr*-r^SijStcffio-C 
^IJtiS. ft 46, ^^h-^16co5tiiSg»4, bffifc&m. Sltifcf4®?r<*«pL 

ft 7)5 &m $ n 5 4 0 ic l r h ± 50 
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[ 0 0 5 5 ] 

fc£-n^J&W«**t tC»oTM£fir 5 fc t itf*«*tTf K*5V^ 

ft r. t ft < , # K ^ S £ fir 5 r t X $ 5 „ ■=& © * . f3 Si © iSi v> SL ft it? & 

I 0 0 5 6 1 - , 

*fc, - (/j £ jfe ^ <g -e !i , *• © £ v :c t f $2 S M :c * © : N ~ * • ** m 7 - <- 

b X Si # I" 5 r t W "C # -5 © X- , f£ * # l« S: ■ - it -T 5 w £ X- # 5 0 Lfc^ot, # * 

is =« * h <» k i&mit z m z ^ t & x % % * 

^ v , o „_f t yf^yKi 7 « . 4* a * % & % w sh \c x o -c t» j* ts n r ^ s a , m » 

■fe v - y K 1 7 5rSH'tit§;t!ii«f fcSOf, 116 ^ * ® A ft "* If-fe^-^ 

- y K 1 7 ft it T jg& m p # y f l orot^^f-^KitS^S^tii^ 

fc t *. a , a s ffl ? - * w sc *t 1- 5 » ffi » « u-ftvt^yKHH m m ® m 

u-Hf-fe^-^^y K 1 7 £ * 33) f U ffl -T 5 t * tC« h-*^ttfc:£fflfc=»* h 
£ fir 5 - £ £ s "C- £ 3 o 

[ 0 0 5 8 ] _ 

@ 9 T B © Ji fi| Sr Z * [rJ , HB©Si^X^[n] h t 5 • 

[ 0 0 5 9 ] 

;< _ yt/ ^ ytfl _ n0 ©cpu3 1 ri , tytaHlgzo^^-ttyt^y 

k 1 7^cJ:5^«*fif c t J <7)^»v^^^W)^^wffi#^t*^K^#-r?.t> b 5 ic^-r ± 5 

MWIf^cOp^Oft^W^Po^®^^* 3 ^ ( S 1 1 ) . iicN?r r 2 j (S 
12) o rr-t-, t*Ntt, ig^f-nt^t5B©*fl!i45£®S^^t. - - 
T* . N = 2 -C fe 5 ft , H 6 IC 13 It 5 P 1 . P s 02o©jft*»*^fcft*. 
[ 0 0 6 0 ] 

^^ ^ v^-e c p u 3 1 4 5 j*3SJft**«o*««>*^fc ^ *»5a»©w»j«rfrv^ ( 

s 1 3) , »*t4«jdl#IHI«oii«>AT?*5»* ( s 1 3 : Y E s) ' 

OMOiSttiPiSf-nUTML (S 1 4) . tO8*^-?tEEPR0M3 
[ 0 0 6 1 ] 

*t^t 4 5ii5iiffiifflft©/St4^i^ ( S 1 3 : NO) , C P U 3 1 (4 . 
H 7 left J; 5 S^P o HtS^P, . p 2 ICA* f ^ v i ■ v 2 

5 (SI 5) . ^^-C, CPU3 1(4, B8K*tJ:5C, ^^fi^n^V,, 

v 2 co¥^t^s*rS]- < ^f^v' Sr*ft5 (si 6) . r r -e , ipisj^^^^f^v' 

(4. fi^Po ^£P, , P 2 ©*£P' i »1 5 HClftft $ H*:^ ^ h^i * 

[ 0 0 6 2 ] 
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ftV^-C*. CPU3 lli, i 9 l:*t i 5 IC, ^(DW-i^^^^^h^V ( * fc ^ GO 5g g 
IS) i#M«^P, , P 2 irwSgPSL, , L 2 £**i^ix3&fflL (Si 7) . w gg St L 
, , L 2 (Dffi©4 i a>^®*<t&5S£SiMa£jIffl-t-£ (SI 8) 0 ^Lt, <7> S * S§ 81 
MajJ5fcb*^D«)^it)5m^ftW±-Cfc5d^ ; g : *^*JSlJSrtTV> (S 1 9) , S * S§ St M a 
# ffi JZ M SI -h X' Jfc V* (SI 9 :NO) , *t&&*£b\ZX>t<>m j $>V (S2 0) > * 

r^S 1 31:15. & fc> <b , »*i:/j:5^5r-oJi^Lt^«rotea$:ffp 0 
[ 0 0 6 3 ] 

ft^SgilMa^Sgjf^^i^iT'fe?)^-^ (SI 9 :YES) , JSIIiOn, S.^P 
o b & t> il ^ ,6 £ S ^ »d L T - o fc & P 0 t 9 A 5ri/f,S t t 5 t t t 

Id . Stt*t«^C«r«ffc»Cig^P 0 HtBltS (S2 1) „ ft *> , C P U 3 1 Ht , 10 

iSi 82 2t 5l .'.7 rojSSitif $R 5r tp 7—9 L" L T F. F PROM 3 3 !" p. t2 5 A ± . '< -7- •>■ -f S 1 

2 -i- l "C . c p u 3 i :x . ± 3Ji <t- 9 m l . 31 t U •;• ;a & « .«:.; :- & 

5i ( S 1 3 : Y E S ) . <D M. Sr tfc fjk & 7 — # t b T E E P R O M 3 3 Id ff £ It L, X ( S 

14) , iic^^r-^odE^^ai^i^Tt-s. 

[0 0 6 4 ] 

± IE *tt 31 td *3 T , y7*S 1 5~S 2 OC/i'-Ztt, (4iK ^ g? SbfMd £ o T ffit # L 

^-^wcft^i^tioTiSiL, & mm <o mm & % ma* & 7 - ? t Ltt^tst 

& 7- ? <d* * V m tsinc, ©: /J- js 7- - * iz m <s < m m h - 7 1 6 <d m & 

Rb f£ fiiJ 99 Sr ffi X m 1- 5 d t & X * 5 $> HI "T 5 = W (d , V - V W © » » ffi fi flD ffi? Jfc a* jffi 20 
m * ffi * -a- *? i± fc ft «T'fc5 9 -t fi , * $J t* fo 5 , 

[ 0 0 6 5 ] 

HI 1 0 , — y = > t° 3. — 9 3 0 © c p u 3 1 Hi 5 8^ * 7- — ^ co ± U'l 2: f- 
Hl -C- fe 5 c l"i @(d V N T ^ 51 icS F *s !7 — ^ W CO U *K $r 7f< L , f ^ ^ $ tz Wl m & §r ^ 

t. r <d m id «t s t , 7 - w <d m ^ © ar n $p ^ x- »± . m *> -t o m. ^ x - 9 ra -± © tr ^ 
f^s< ^ n. , r ffi ^ -e « n 5 -a- 0 %k * ^1 ^ - m ± © tr ^ ^ ^ < ^ 0 r ^ -5 d t *s 

[ 0 0 6 6 ] 

d <D X. b <d . #ffi«^^»Sii:^^fd^<J;5^»-a-fdfi, ^TroffiW^CSrtSc^^^-^i: 

*-f, -ffioffi^^ (#idii:isiafiJi$tb^#B:ii±{d-&*tL5j^) (W5i#) ts 30 

t? > &m.M&&v&mm#i\z®. < «-a-td»§i * £ tiizmm&*mi* ^x&m-r 5 r t 5 

[ 0 0 6 7 ] 

tsi^i^sta, ffi*Aasia:ii*«fc«iE<j:5<ct#-ct>, - r$ m z £ <d mm & % i£ 

tt*^r-^i: LtSlffltSr ti;/i5 0 dtilcjst U, ^mg^^-Cli, « K *> ft ( 

f 16©$|ft|^«it5:ti!t'J5. ^rwfcfe, ii^^^-^Wii^^l^ihi-^d 
tiS-e^Stttlc, ^*y^a<SrS'J^-f-5di:^T'#-5 0 * , ®!ia5f-?t^5 40 
6t)(d/>^<"C^ftf(7>T*, y7 F ^i7ici5a«l®15:l!iftt5di:^f#5„ 
[ 0 0 6 8 ] 

±IE*&aT-fi, »»h-^-l6©»»itt«FfcDtiSjlttK«#**.TifflH$*SJ: 

5 td Lt^fci>, h-f i 6 «^ft«i»^Hiicia^jgtffcnii« nwwim&^A, 

[ 0 0 6 9 ] 

mi lfi, tfcTB^^-^^^^t-S^tdRlim^^AD^i-Sd^d^oojeWSr^tf^-a-wSiJ 
SJttliS;* t7n-ft - htfcS. Ell lld^-rfM^&iSfdfci^T, ^ 7 1 y 7" S 

3 l4ia/f '^S 3 8 (Dlftmte . l2l5(d7j%L7t*Jffl)toSC0^7-S'7 p S 1 lftV^LXT" 50 
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[ 0 0 7 0 ] 

^fy^S 3 8C*>V*t, ¥«S*IrI'<^ h/i/i*fft/Si:©**EllMa Srtftfcft, * x 

N^2 (^••r-y'7 e S3 2#fia) , -f- *5 *, , H 2|:*ti5l^ ig -ft P 0 £ 

, 2 o <z> *t %t A P i , P 2 tiSSfffttSt^, iB^Po «J:tJ«2o©M«^P 1 , P 2 # 

[ 0 0 7 1 ] 

ft V> -e , CPU3 1(4. RIS i Has J:C4k^«SjSi:©ei«:*» (S40) , R Sffi 

SiH3!ttS±fciJfcv^St*^fcroEK»5*>**:IE(iMbSraWi-5 ( S 4 1 ) . 

. .12 -ft P o *3 «t t>* 2 o *j % ft p , , p 2 !1 , 4-cPlHS*' .T: o * . RS01 S J: !: * * ^ 

:« . - -tt -f „ s * Hi ;i m . . : ' /cv*. 

[ 0 0 7 2 ] 

tot, C P U 3 1 tt , ¥ *S * fa "< ? b A" t *t &&b<D S ± m m M a Jo iO'MS t At 5« 
-ft L' iu A ail (if M b ( iu )< t'E ffi M u i7 Ui o -ft fc ft} ■> ) -D ^ T it Jo 0 ?5> D & XL' C )37 
3effi*iffix.5* s S*»© J WS'JS:fi L 9 (S4 2) . **E*Ma*sJ:t***El*Mb©^-f*i 
ft ± IE @f ^flt *r SI X. ft 4§ (S4 2 :NO) , M*-ft£r£?>S~t>i:om^>L (S4 3 
) , EEPROM3 3K**EiMa*J:t;t*ilMbS: - B. IE ts £ * ( S 4 4 ) , * 
T v -f S 3 3 lz M 5 o -f <t *5 *> , M % t ft 5 ft £r - o ifi ^ L T PI tK (O M 3 ff 5 . 
[ 0 0 7 3 ] 

CL d -C , *t » -ft (O ft N # 3 £1 ± (/J Q fi- « ^ 7- y 7" S 3 9Bft 0) % ®. & M 5lt5„ 3* * -ft W 

SNiUHlrog^, ,ft t , 3oro jc-j- g* .ft <r> o %<r>$t U -ft ( iS -ft it ^ ;*r <t> -ft ) t . 

jg -ft *i X V' iu m -ft <0 <p * |c {>£ E -r o Jfef * -ft (KT, r <p jfc ,ft j tl^5) t i- fi -3 1/ * "C I 1 ] 5B» 
& £< W -f 3 o 
[0 0 7 4] 

J: 0 £ # i$ K fi » @ l 3 (c^t i 3 C> S.ftPo t , 3 -o©*ff ,SP ! ~P 3 i75S#fi-r 

5 » -a- , st * -ft p i sfci«*£p 2 * 4> * -ft t l . *r * -ft p 3 * a » -ft * l, » e -ft P o 

, ^P^r-ft (it>cff J^.P ! tt5) , fciO'iH,fiP 3 ^ISRlS^rlttlL, ^©Rl 
S©4>i>t *Si:S:Kftt5„ ^Lt, RlB.Si:n!fflS_h^^v^>?J-fe,ftP 2 irWggBI?r* 
» (11 4#i) , R^stRms±^c/ 1 cl/^x^*,fti:(OSgKc7)5*>*^:SgBiMb^iltR-r 
5, HMtijitf, R3IS llc^V^ifiliP 2 ©^f&Sfcft, R3)!IlSi:>Pj-*-ftP 2 

[ 0 0 7 5 ] 

*fc, 111 5 t^ti 5 ^-ftP 0 400^*^?! ~P 4 i* s #ftt5*^> *t 

^ -ft P 2 *f*-ftP 4 £*f£;&i:L. ig,ftP 0 » ^^r^Pa > fcitfll^^ 

P 4 5ril5.H!ES^jimL, t©H«S©ti>J:fii5:Si'#t5. *Lt, RSlSirPI 
as±lc*V^*jftt<OBE«Sr*ii> (116#1) , R?!IlSi:R!fliSJl^C/ t ct^>s^*,fti:CD 

Eggiw5^ft^:seiiMbSrjg^-r2)„ ii 6iatiii« r m s ± 4 v> # & ^ » p t & z 

,ftP 3 troE§BI/J s ft^:Sg«iMb<>:^5„ 

[ 0 0 7 6 ] 

*>cK^Mafc«tOfg^KKMbCOV>-rixfc^Jb|EBf3tfltSriex.5#^ (S4 2 : 
YES) . *t*,ft<D5*>, ® -ft P o ^ lb * t 3s ^ -ft Sr * * (- L T — o it g -ft P 0 ^ 

*5 <Dtt%.&&m^&t-t?>t t mmtt%.&&%itc\cm& t vxMffi.-f z ( s 4 5 > 

„ 1" * *> *> , CPU3 Hi, aK^tiSrotfifS^ltS^f-^t LTEEPROM3 

3 k le tt $ s „ 

[ 0 0 7 7 ] 

t»|, CPU3 ltt, t^SgiM a (Di^ft^KilMb cofii !) ^ffc^^S^lrWSiI 
L (S4 6) , t*EllMaCtiSt*ElMbOlJ:9*-eft^i^ (S4 6 :NO) 

, »S5b-^i6©jtiBdSia:iSii#t{c^»i-5ia:ilSitt**«ffl-t-S (S4 7) „ — ft* 
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Sg®MaO{tt#&*K$tMbWffi£9;*;T-fo5©-£- (S4 6 :YES) , - x 1 6 

(Dftffi&nmftic&mi-zHwm.m&i&Ri-tz (S48) „ z<d'&, t&mi-x * t ? y s 3 

2 

[ 0 0 7 8 J 

± IE *fi S K :fc 1^ T , Xxs/7 ,, S3 2~S4 4(D/U— {ft V & ») flM:: «£ o T & # L 

7-i?WWJg^Srii:i^t.L<ttR3fli{cJ;oTia^-r5«! ! aT'fc5. * x •> 7 S 4 5 

~S48tt, Uf^iSiU t R3EififiUco 5 *> , ±9§SMcD/h£VN;#££g/Bir5M3i-C-;fc5. L 
fcA!oT> ^.xs/^S 3 2~S 4 8 WfelSrlOItl tlCi >9i^Sgi#lCj;oti 
» b fc !7 - * W co M ft *s . W»W»cifit*|in9DltSri|a^-g-t)ii:fcjett^i£(a$n. «a * -& 

ro i ? /j; ja FG £• : f: !c J: n f-c *r= v* — ^ 1- ~! f* *i !?* •? If: ® t . ^ r'A f ' ~: ~* — A ' ' n ^ 

-t" il 'ur iii W IlrJ "']" O u i o . -i-- 'J : V * " X .*C Jci ' > % ;ir ijl= i- /" .1. G O ,u : ,_a . j ,, ,. , 1' i.ii 

Il:t5:i 7)5 -C § 5 2>J « Sr *T 1" 5 . 
[ 0 0 7 9 J 

r co «fc 5 1=. , R 3fli slid m £ im * L 712 t? Wl m W ffi & ift # t5i5Ctfttf, « * x - * © 
fie £ '> ft < i" 5 ^ t d> -C * 3 o * , ^©J:3fciHi*IWfc*«h-^l6©lftS&ie*tJl, 
J»-e«>**-r#'&, 8 ft H - x 1 6 CD R 5tt ft (O © #: £ it M T* ifi ffil £ * T ^ 3 tz 60 . Dl © 
1 6 co Mi fls £ tt tic L it ® & » 5 S £ BUSr^trfcroifcS. L #» L * 7)5 <b . 

±seco «t 5 r 3a «i ai-fflt^ix . * & <o m m b - f- x 6 <n> m ft it ± 9 jfi ^ a)j ^ & a? - 
1 7)s -c # , ff f it isi~r & ? - ? w to s is i£ it z x v mmicnm z it z> z t & v 20 

# 5 o * *3 % tic 7?i jfe CO dfe jft *■ tt , ± HE L fc «t 5 * *SfeK.BR3eS*t5t© T- (4 
[0 0 8 0 ] 

t> *> 3 A,> - © IS W co ffiE BB tt ± iE U fc H ffi <D Wt ffi !- PS /IE $ *t 5 t, © "C tt * ^ . f:i x. tf . 
± SE M 1m l&ffeX'ti. y< — y -r =■ >- t° a. — # 3 0 Sr ffl ^ T fSc ^ =f — v % £ r& ir -5 J: o \t 
L T 7)5 , micfUt, ife^^x-^co^^ciSrDTKs/ h ffel « 3£ S 4 Olcfc^tSKt 
5±?IILTU^. C tv X 9 . lk L #8 = ^ h co fjij ® {b 5r IH a d t X' % Z> . 
[0 0 8 1 ] 

* fc. , ± 12 * % ffi> M X (4 , l/-ftyf^s/ Kl 7&fflV>t> 8 ft H f *5 it S 17 - ^ 
W©*ffiJg#t£te&ttmi-SJ: 5 KILT i^-f t yf^y K l 7 liftit, tc t 

[ 0 0 8 2 ] 

*fc, ±I5^JS^S-C'tt, * » ffl o # «x MC J; 5 7 - ^ ^ g o ^ T Ift L fc 7)5 , r jx |C 
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